INTRODUCTION
Maximum conception rates can be obtained only if a high percentage of the females exhibit estrous cycles during the breeding season (Wiltbank et al., 1962) . Low energy intake prior to calving delays the onset of estrus following calving (Wiltbank et al., 1962; Dunn et al., 1969) thus reducing the proportion of females cycling during the breeding season. Restricted feed intake prior to calving may also influence the performance of calves by lowering the milk production of the dam (Bellows et al., 1972) .
The experiments reported here were designed to determine the effect of two levels of dietary energy intake during the last 100 days of g~tation on the reproductive performance of Beef heifers and to study the effect of altering the level of nutrition during the last 30 days of gestation on the reproductive performance of second-calf cows.
MATERIALS AND METHODS
Experiment 1. Fifty-nine Hereford heifers were artifically inseminated to calve either in a 60-day spring period (February to April) or a 45-day fall period (September to October). The 819 JOURNAL OF ANIMAL SCIENCE, Vol. 41, No. 3, 1975 heifers were bred with semen from either a single Jersey bull or a single Angus bull.
One hudnred days prior to predicted parturition the heifers were allotted, based on weight and fat cover, to either a low plane of energy (11.4 Mcal digestible energy [DE] /day) or a ration containing N.R.C. (1970) recommended levels of energy (17.6 Mcal DE/day, table 1). The low energy ration was supplemented with soybean oil meal to make the rations approximately isonitrogenous. All heifers were individually fed during the experimental period. Following parturition all heifers were group fed 100% of the N.R.C. (1970) recommended levels of energy (28.8 Mcal DE/day) through the breeding season.
The average weight of the heifers at the start of the experiment was 415 kilograms. The heifers were weighed bi-weekly from the start of the prepartum nutritional treatment through the breeding season. Postcalving heifer weights were recorded 8 to 14 hr after calving. Each new calf was weighed within 1 hr of birth and prior to suckling.
Fat cover measurements were made over the 12th/13th rib using an ultrasonic instrument (Scanogram). These measurements were taken 100 days prepartum, at parturition and midway through the 45-day breeding season.
Pelvic measurements were taken on a subsample of 30 heifers 3 to 4 months prior to parturition. A pelvimeter was used and pelvic area was calculated as the product of pelvic width and height (Rice and Wiltbank, 1972) . At calving, the heifers were observed at 2-to 3-hr intervals, with calving assistance provided only after the heifer had ample time to present the calf unassisted. Starting 2 weeks postpartum, the heifers were checked twice daily, with the aid of a vasectomized bull, for the onset of first estrus. Questionable dates of estrus were confirmed by rectal palpation of the ovaries for presence of corpora lutea 8 to 10 days after observed estrual activity. Heifers not showing estrus by 40 days postpartum were palpated bi-weekly for detection of anestrus ovulation.
Milk production was determined using the "weigh-suckle-weigh" method. Calves were removed from the heifer at 12:00 noon, allowed to suckle at 19-:00 and again removed. The following morning at 07:00 they were weighed, suckled and reweighed to provide a 12-hr estimate of milk production.
The calves were castrated, dehorned, branded and vaccinated for blackleg and malignant edema at 3 months of age and weaned at approximately 185 days. Since the average calving date for both treatments was equal the weaning weights were not adjusted. Data on cow weights, fat cover measurements, heat detection, milk production and calf weights were recorded as previously described for the heifers. To determine a possible effect of maternal nutrition on the incidence of calf scours all cases of calf scours were recorded.
The data were analyzed using least-squares analysis of variance as described by Harvey (1960) .
R ESU LTS
Experiment 1. Heifers fed the high level of energy gained 36.1 kg during the final 100 days of gestation while heifers fed the low energy ration lost 5.8 kg (P<.05, table 2). Heifers fed the high-energy diet maintained their fat cover over the 12th/13th rib while the restricted heifers lost 2 mm (P<.05). Both groups of heifers started with an average of 5 mm of fat cover.
Although calves born to restricted cows were 2 kg lighter (P<.05) at birth, heifers in both nutritional groups had an equal percentage of assisted births (table 2) . Male calves were 1.8 kg heavier at birth and 36% of the male calves required assistance at birth vs only 15% of the heifer calves (P<.05). Gestation length for male calves was also 2.5 days longer (P<.10).
The average pelvic area of 30 heifers (determined 3 to 4 months prepartum), was 226.3 sq centimeters. Heifers having pelvic areas less than 220 sq cm required assistance for 38% of the births compared with 29% for those with pelvic areas of 220 to 240 sq cm and no assistance was required for those with pelvic areas greater than 240 sq centimeters.
Neonatal calf survival was somewhat associated With calving difficulty as 12% of the calves involved in assisted births died compared to a death loss of 2% in non-assisted births. Prepartum nutrition was also a factor in calf survival as 10% of the calves born to restricted dams died at birth vs 3% of the calves from heifers fed the high energy ration (table 3) . Likewise, prepartum nutrition exerted an influence on calf weaning weights as calves born to restricted dams were 13 kg lighter (P<.05) at weaning (table 3) . This difference was not due to differences in heifer milk production as prepartum nutrition had no effect on postpartum lactation.
Prepartum nutrition did not affect the average number of days needed for the heifers to reach their first postpartum estrus (table 3) . There was a tendency for a higher percentage of the heifers on the high prepartum energy level to exhibit estrus earlier, with 41% in estrus by 40 days postpartum vs 26% of the restricted heifers. By the start of the breeding season 74% of the adequately fed heifers had shown estrus compared to 56% of the restricted heifers. Moreover, all of the adequately fed heifers had shown estrus before the end of the breeding season while 7% of the restricted heifers did not. Prepartum nutrition of the heifers had some influence on the rmmber of days required for their heifer calves to reach puberty. Heifer progeny from adequately fed heifers reached puberty 19 days sooner than those from restricted heifers (table 3) , although this difference was not significant.
Experiment 2.
The average weight of the cows at the start of the 100-day preparturn restriction period was 450 kg, with both groups of cows losing 52 kg during the first 70 days of the restriction. During the last 30 days of gestation, cows in the H group gained 42.4 kg which resulted in a weight loss of 9.9 kg for the 100-day prepartum period. On the other hand, continuously restricted cows lost an additional 10.4 kg during the last 30 days of gestation for a total 100-day prepartum weight loss of 64.6 kg (P<.05, table 4). The cows had an average fat cover of 4 mm at the start of the 100-day prepartum period. Cows in the H group lost 59% of their fat cover during the last 100 days of gestation compared to a loss of 87% for the continously restricted cows (P<.05, table 4).
The percentage of assisted births was the same for both groups of cows even though calves from continously restricted dams were 3.7 kg ligher (P<.05, table 4) at birth. Calf survival was also affected by prepartum nutrition with 10% of the calves from continuously restricted cows dead at birth. An additional 19% of the calves died because of scours (table 5). There were no calf losses in the H group. The incidence of scours was apparently associated with prepartum nutrition as 52% of the calves born to continuously restricted cows had at least a single case of scours compared to 33% for calves from cows fed the high-energy ration during the last 30 days of gestation (table 5) .
Calves from continously restricted dams were 11.7 kg ligher (P<.05) at weaning (table  5) . Part of this difference can be attributed to the lower (P<.05) dailymilk production of these cows (table 5) .
The level of nutrition had no significant effect on interval to first estrus or the percent of cows showing estrus by 40 days postcalving (table 5) .
Discussion
Restricted feeding of both heifers and cows during the last 100 days of gestation caused a reduction in calf birth weight. These results are similar to earlier reports (Dunn, 1964; Hight, 1966) . Even though prepartum maternal nutrition lowered the birth weight there was no effect on the percentage of assisted births in either heifers or cows. Bellows et al. (1972) reported similar results. In agreement with a similar study (Bellows et al., 1971) , male calves were heavier at birth and caused more calving difficulty.
Pelvic area was also a factor in calving difficulty. As the pelvic area increased there was a decrease in the amount of assistance required at birth. Previous work (Laster, 1974; Bellows et al., 1971; Rice and Wiltbank, 1972) has shown that pelvic area is a significant factor influencing the degree of calving difficulty; however, pelvic size may be of little value in predicting calving difficulty.
Maternal prepartum nutrition influenced calf survival in both heifers and cows. Heifers on the restricted ration lost 7% more calves at birth than adequately fed heifers. In cows, the difference was even more apparent as 10% of the calves from continuously restricted cows died at or near birth and an additional 19% died between birth and weaning due to scours. In contrast, no calf deaths occurred in cows fed the high-energy diet for 30 days before calving. The association of prepartum nutrition with the higher incidence of calf scours in nutritionally deprived cows is not readily explainable. Conceivably, calves from nutritionally restricted cows were slower to suckle. Alternatively, maternal nutrition .may have altered the gamma globulin levels in the colostrum or hindered the ability of the calf to absorb gamma globulin.
In both experiments, a prepartum nutritional restriction resulted in a reduction in calf weaning weights. In the heifers, the lowered weaning weight was apparently not a result of lower milk production of the dam but rather an effect on the calf growth mechanism. This may he related to maternal nutrition effects on birth weight. In the cows, prepartum nutrition lowered the level of daily milk production which was a definite factor in reducing weaning weights.
Prepartum nutrition of theheifers may have also influenced the number of days needed for their heifer progeny to reach puberty. Since both age and weight are a component of puberty Laster et al., I972) , the observation that heifers from restricted dams were 18.6 kg lighter at weaning may have been an important factor. Both groups of heifer calves weighed the same at puberty.
Prepartum nutrition did not significantly influence the interval to first estrus in either the heifers or cows which is in contrast to previous work (Wiltbank et al., 1962; Dunn et al., 1969) .
This may be explained, at least in the heifers, by the fact that they were in excellent condition, as measured by fat cover, at the start of the treatment period.
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